
RELATIYITY STARTS
VERBAL FIREWORKS

Prof. Einstein Encounters a

Little Man Who Demon¬
strates Theory.

AUDIENCE SITS PUZZLED

Dr. Harrow Bather Dubious
About Amount of Light

Let in on Subject.

By BENJAMIN HARROW.
Prof. Albert Einstein delivered

the fourth and last of a series of
lectures yesterday afternoon at
tha College of the City of Now
York, dealing: with various phases
of his relativity theory. Tub New
York iIerald again asked Dr. Ben¬
jamin Harrow, associate in bio¬
chemistry at the College of Phy¬
sicians and Surgeons of Columbia
University, and author of "From
Newton to Einstein," to report the
lecture. Ilia report, which dis¬
cusses the third lecture also, fol¬
lows:

Prof. Einstein does not use notes; he
Is evidently too full of his subject. One
result of his extemporaneous effort was
that at his second lecture, when he was

hcheduled to introduce us to the general
theory of relativity, In distinction to
his earlier or special theory, he
(till continued to talk on his spe-
< !al theory. Added to this delay
thero was still another. The professor
f tlowi-d questions to toe hurled at him
p.t the beginning of the lecture. Most of
m asked nothing.some because they
J new German hut no mathematics, and
others because (hey knew mathematics
hut no German, and still others because
they knew neither and had merely come
11> the lecture to spend an enjoyable
1 our in dreamland.
But there was one fellow full of

J'.^'ht who had made up his mind to

3'|i}or the Professor. This little man

n|>oke a German strangely reminiscent
of Yiddish. He spoke and spoke and
) cither Professor nor audience could
make head or tale of what he was
driving at. Finally the Professor, in
uttor despair, suggested that he come
to the hoard and illustrate. The little
man did, and fo- more than fifteen
minutes he discoursed on or.o system
Moving relative to another, until one
nice lady near me muttered that the
little gentleman was oven less under¬
standable than Einstein himself.
"M multiplied by C squared (whero

O Is the velocity of light) Is equal to
E; M representing the mass and K the
energy." This formula, explained the
Professor, showed not only a very
eimple relationship between the mass
and the energy of a particle, but ac¬
tually pointed to the fact that muss
and energy belong to one and the same
fundamental entity. This outcome may
be regarded as one of the outstanding
features of the special theory of rela¬
tivity.

Minkownkl a Pioneer.
A factor o£ the utmost importance

In the development of the theory was the
work of a brilliant mathematician. Min¬
kowski, \fho developed a four dimen¬
sional analysis, which not only Included
the customary three space variables.
length, breadth and helsht.but also
time. Time was of no greater Impor¬
tance than any one of the space coordi¬
nates. "If you move In one direction

along the lino time then you sre In the
future: if In the opposite direction, then
you are In the past." Bo leforms us
the novelist Wells; "and to the man in
the street," said Frof. Einstein, "the
theory of relativity consists In the dis¬
covery of the fourth dimension." Of
course, Minkowski's method of analysis
merely put a powerful tool in the hands
of Einstein.
The special or earlier theory had

drawbacks. To begin with. U ignored
that most universal property of matter
.gravitation. Then again it dealt only
with motions in a certain direction, but
for a theory to be universally applicable
it must include all motions.it must re¬

gard all motions as equiva'ent, ana it
must Include gravitational phenomena.
In this way we are inevitably ;ed to 'lie
general theory, in contradistinct'an to
the special theory of relativity.
The mathematical details Involved tn

the development of the general theoiy
were hardly touched upon by Prof. Ein¬
stein. And well it was that he dia not;
for outside of Prof. Kastner oi Co'um-
bla, and perhaps Prof. Couen of City
College, and a few others wh-»o fame
has not reached me, I could think of
none In that audience who could have
followed him with very much profit.

Tl>* Origin of Gravitation.

Gravitational effects, according to
Einstein, may be regarded as being due
to accelerated motions. If we are In a
train and it starts moving the result on
us is a sudden push backwards. Now
Imagine such a body as the train oon-

btantly changing its velocity (exhibiting
what we call an accelerated motion),
and imagine still further that it is mov¬
ing vertically, upwards instead of hori¬
zontally; and yet again, imagine this
train so situated in space that it is
completely removed from any other
body so that no gravitational effects
are possible. A man in this train will
notice bodies falling to the ground ju.si
as they do on the earth, and this simply
because the train is moving upward with
an accelerated motion.

Prof Einstein next Introduced his
audience to a canslderation of rotary
motions, the outcome of which was
to show that only non-euclldian
mathematics would satisfy all the
requirements. Here again Einstein was

helped considerably by the work of
Gauss, who had developed the mathe¬
matical technique of spherical or non-
euclldian surfaces.
The gravitational equation that Ein¬

stein finally deduced proved Itself to he
more comprehensive than the Newtonian
equation, for, unlike the latter, it could
predict the extent or the bending of a

ray of light coming from a fixed star
and passing near a huge body like the
sun. Furthermore, it explained to a

nicety the motion of mercury. Not the
least important in the Einstein equation
is that, provided the velocities are small
as compared to light, It reduces itself
to Newton's law.
The third requirement of the theory,

the shifting or spectral lines, has not yet
been verified. Such is the sublime con¬

fidence of Einstein in his theory that,
as he told his audience, "my theory
cither stands or falls on the result of
this test."

Universe Shaped Like a Spheroid.
In concluding his third lecture Prof.

Einstein lightly touched upon u fairly
logical outcome of the relativity theory,
namely that the universe is really finite;
that it Is probably shaped In the manner
of a spheroid.
The fourth and last lecture dealt with

the quantum theory, the "schmertzens-
fclnd" (the child of sorrows) of physics,
ns Einstein humorously ascribed It
This quantum theory is really not Ein¬
stein's at all, but Planck-n.another one
of those extraordinary physicists at the
university of Uer'.ln. The Idea underly¬
ing "quantum" Is that radiations.say
light radiations.are not sent out in con¬
tinuous streams, but in small units
called "quanta." These "quanta,"
though smaller than electrons, have defi¬
nite weight and aro of quite a funda¬
mental nature. The theory has been
applied with a great measure of success
to spectrum analysis.
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WHEN the lime comes io Bell the old
car.perhaps when you think that a

new coat of paint will make it do.is the
engine worth anything, or has it begun to
wheeze like an old steam boat'/ That's the
real question.
. With proper lubrication any car should last
for at least 50,000 miles. 90% of ail engine
troubles are due to inferior oil. Under the
terrific heat of the engine.200° to 1000" F..
ordinary oil forms great quantities ot black
sediment. Bearings pound, cylinders score.

Sediment is reduced 86% when you use

Veedol, the lubricant that resists heat. (See
the two bottles below.) With Veedol in the
engine, most troubles are prevented.
Ha?e your engine flushed out. Put in

Veedol. Keep your car running for its full
life of 50,000 miles or more, leading dealers
have Veedol in stock.

Veedol lubricant* for every part
of the car

Uae Veedol lubricant* for all part* of the car:

VEEDOL for the engine (light tero, medium,
heavy, *r»ecial henvy,extra heavy): fur ihe dif¬
ferential and trantml«rion,VEEDOL TRANS-
GEAR OH, or GEAK COMPOUND: for
tractor and truck, WORM DRIVE OIL
GRAPHITE GREASE; CUP GREASE.

TIDE WATER OIL
Sales Corporation

11 Broadway, New York City
Green 8000. Ask for Mr.Pepoon
dealers from the following station*:
& North River, N. Y. t'ity
Ave. A Newtown ( reek. L. I. City

Yonkers. N. Y.
Dundee Luke. N. J.

Made by the makers
of Tydol

While Border War Rages Against Rum Runners

Flood of Booze Sweeps Across
Canadian Frontier

THRILLING BATTLES DAYAND NIGHT WITH SMUGGLERS

"Came the booze carriers, each weighed down with forty cases of whiskey. . . . And well back,
the customs car thundering in the alcoholic wake with men precariously hanging on the running board,
pistols ready. ...

UM-RUNNING from Canada into the United States lias made the Eighteenth
Amendment a joke to thousands of its violators, who maintain a steady stream

of liquor pouring across the border.
The whiskey smugglers are so bold in their extensive operations that their

law-defying activities are believed to be without parallel in this country.
To ascertain the actual facts, THE NEW YORK HERALD sent one of its staff men to

the border, and the full report of his observations.amazing in fact and thrilling in detail-
will be published as a leading Magazine Section feature in

A Separate Eight-Page Sport Section
Featuring News and Special Articles pertaining to Big League Baseball activities by
THE HERALD'S All-Star staff of Baseball scribes.

RACING NEWS by Henry V. King, with complete Charts of contests at the Havre
> de Grace track.
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Other Sunday Herald Features That Will Add Enjoyment to Your Day of Rest Jt
Dreams Seen as Wholly
Natural by Neurologist

How Russia Is Reacting
To End of Bolshevism

Looks to Stage to Mend
Present Day Morals

Noted Critic Sees Dante
As Great Modern Force

Dr. Frederick Peterson.

WHAT'S in a dream? is a ques¬
tion that has been asked ami
answered in many ways.

Dr. Frederick Peterson, noted
neurologist, presents a scientific
explanation of dreams that adds
a new and highly interesting chap¬
ter to the discussion.

See Magazine Section of Next
Sunday's Herald.

Capt. Francis McCullagh.

THE amazing details of Lenine's
abandonment of Bolshevism.
the great news beat of the

year reported in The New York
Herald.have been ascertained by
Capt. McCullagh, The Herald's
noted Russian correspondent, and
will be published in full and ex¬
clusively in Magazine Section of
Next Sunday's Herald.

Miss Rachel Crothers.

DECADENCE in modern morals
is the subject matter of a

current play, "Nice People/'
the author of which. Miss Rachel
Crothers, has given her critical
views of the present day woman
and explain how she believes mosc
of the evils of modern society soon
will disappear. See Magazine Sec¬
tion of Next Sunday's Herald.

Richard Le Gallienne.

THE six hundredth anniversary
of the medireval author's death
renews interest in the immor¬

tal poet's brilliant career.
Mr. Le Gallienne's review of

Dante's works and deeds will bo
an illuminating feature of highly
informative value in the Maga¬
zine Section of Next Sunday'*
Herald.

And Ever So Many Other Good Things To Read and Interesting Features to Enjoy

NEXT SUNDA Y in

THE NEW YORK HERALD
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